To explore the preferences of male primary care patients and their spouses for the outcomes of prostate cancer screening and treatment, and quality of life with metastatic prostate cancer.
T
he American Cancer Society estimated that 189,000 new cases of prostate cancer and 30,200 prostate cancer-related deaths would be reported in 2002. 1 Many professional organizations endorse early detection as the best, most effective way to decrease the substantial health burden of prostate cancer. 2, 3 Nevertheless, the benefits of detecting prostate cancer early in asymptomatic men remain uncertain, 4, 5 and this uncertainty has led many professional organizations to advocate an individualized approach to decision making about prostate cancer screening. 6, 7 Kassirer 8 used the term "utility sensitive" to describe those medical decisions in which a patient's preferences for the various potential outcomes of treatment are central to choosing a treatment strategy. Several decision analyses have shown that the optimal decision for prostate cancer screening is sensitive to a patient's preferences for the complications of treatment. 9, 10 Screening can lead to a cascade of events, from biopsy to treatment to treatment-related complications. 11 Complications resulting from surgical and radiotherapeutic treatment of prostate cancer are common and include impotence, urinary incontinence, and bowel problems. [12] [13] [14] [15] [16] These treatment complications may affect quality of life and functional status, and can directly affect a man's sense of self and challenge the most intimate aspects of a couple's relationship. [17] [18] [19] Herein, we explore the preferences of male primary care patients who were candidates for prostate cancer screening with regard to the outcomes of such screening (e.g., treatment complications, quality of life with metastatic prostate cancer). We consider the preferences for the screening outcomes from the perspectives of men who are making the screening decision. Because close family members can play a significant role in how patients adjust to cancer treatment and recovery, 20 the perspectives of spouses are also examined.
METHODS

Subjects and Setting
Subjects for this study were recruited from among patients presenting for general medical care at the Family Practice Center at The University of Texas Medical Branch in Galveston, Texas. They were recruited by responding to posted flyers at the study clinical site, by direct solicitation in clinic waiting rooms, and by telephone using rosters of patients with scheduled appointments. To be eligible, a man must have been 45 to 70 years of age, must not have had a history of prostate cancer, must not have had any chronic disabling physical illness that would preclude screening (e.g., advanced heart disease), and must have a partner or a spouse.
Research assistants reviewed the study procedures and completed the informed consent process with each couple. The husband and wife were then escorted to separate interview rooms where they completed a questionnaire that included sociodemographic characteristics and other project-related measures. Once their questionnaires were completed, each husband and wife separately completed the utility-assessment procedure (described below). The husband and wife were then reunited, and the utility assessment procedure was repeated with them responding as a couple. The entire procedure required from 90 minutes to 3 hours to complete, and most couples were finished within 2 hours. Short breaks were taken during the interviews, and refreshments were provided.
Utility-assessment Procedures
A utility is a quantitative measure referring to the preference for or desirability of a particular health state. [21] [22] [23] For the purpose of this study, a utility represented the subject's evaluation of the quality of life associated with a complication of treatment for prostate cancer or life with metastatic disease. The values of the utilities we used ranged from 0.0 (death) to 1.0 (perfect or full health). The lower the utility, or the greater the disutility, the more undesirable the health state was perceived to be by the subject. The utility assessments proceeded in 3 phases. The first phase involved a detailed education period, during which the subjects were shown laminated cards with text and graphics that described the function of the prostate gland, cancer of the prostate, approaches to cancer screening and diagnosis, available treatment options (i.e., radical prostatectomy and radiation therapy), and potential complications of treatment. For each treatment complication, the health state and the possible options for treating the specific complication were described. Two health states corresponding to metastatic prostate cancer-hormonally responsive prostate cancer and hormonally refractory prostate cancer-were also described. The interviewers reviewed and summarized each card with each subject, and all of the cards were made available to all of the subjects for later reference. The treatment complications and the metastatic prostate cancer health states addressed in the study are described in Table 1 .
During the next 2 phases, the utilities of the subjects with regard to the various health states were elicited. The utilities were determined from 3 perspectives: that of the husband, that of the wife, and that of the couple. The referent for each health state was always the husband (i.e., husbands were asked to assume they would experience the health state, and wives were asked to assume that their husbands would experience the health state). The outcome states of urinary incontinence and impotence were demarcated by severity, because previous studies have shown that patients experience a range of functioning after treatment for prostate cancer. [12] [13] [14] [15] [16] 24, 25 For assessments with the couple, the interviewers asked the couple to decide on a single response.
The second phase involved the use of a categoryscaling technique, wherein subjects were asked to rank the health states on a continuum (or "feeling thermometer") from 0, representing the health state of "death," to 100, representing the health state of "perfect health." A training exercise, in which the subjects were asked to evaluate blindness in one eye and blindness in two eyes on a continuum, was completed first. After the subjects demonstrated an understanding of the procedure, they were asked to rank each of the health states described in Table 1 . A holistic approach, in which the outcome health states are described within the context in which they would be experienced, 26 was used rather than a decomposed one. For example, the partial impotence state was presented to the wife as follows:
Your husband has a P[rostate]-S[pecific] A[ntigen] test and a D[igital] R[ectal] E[xamination] which are abnormal, and a biopsy shows he has prostate cancer. He is treated for his cancer, and as a result of treatment experiences partial impotence.
A similar strategy was used for each health state. The interviewers presented each outcome state sequentially, asked the subjects to clarify their rankings during the process, and gave subjects the opportunity to modify their rankings.
In the third phase, the time trade-off method 22, 23 was used to elicit each subject's utilities. A training exercise was conducted, again using the example of blindness in one or both eyes. The time trade-off assessment determined the point of indifference between a period of time in an outcome state and a shorter period of time in perfect health. The maximum period of time in the health state was based on the husband's life expectancy, as determined by U.S. life tables. 27 The order by which health states were assessed was based on their ranking from the category-scaling assessment. The complication of partial impotence is used here to describe these assessments. The husbands' assessment took the following form, wherein ( n ) represents the life expectancy of the man:
Assume you were to live (n) years with partial impotence, or 1 year without partial impotence and in otherwise perfect health. Which would you choose?
Assuming the patient preferred the longer period of time with partial impotence, the trade-off was reoffered, each time increasing the number of years in perfect health until the subject became indifferent to choosing between the options. The same procedure was followed for the wives, wherein the assessment took the following form: The subjects were encouraged to explain their responses and were given the opportunity to review and modify them.
The interviewers recorded any comments made by the subjects.
Statistical Analysis
The validity of the subjects' responses was evaluated by examining the relationship between the 2 impotence states and the 2 incontinence states using the categoryscaling technique. Responses were considered to be valid 1) if the ranking for partial impotence was equal to or higher than the ranking for complete impotence, and 2) if the ranking for mild-to-moderate incontinence was equal to or higher than the ranking for severe incontinence. 28 Of the 168 couples, 10 had an invalid ranking for either impotence or incontinence from at least one perspective. Dropping these couples from the analyses did not change the findings in a meaningful way, so we included their responses in our findings.
Responses to the time trade-off assessments were reexpressed as utilities by dividing the indifference points by the husband's life expectancy. The values ranged from 0.00 (greatest disutility or least desirable state) to 1.00 (least disutility or most desirable health state). For example, if a subject was indifferent to a choice between 7 years of perfect health and 10 years of partial impotence (the life expectancy of the husband being 10 years), then the utility value for partial impotence was determined to be 7/10, or 0.70. Boxplots were used to graphically display the distribution of the utility values (see the Appendix for the descriptive statistics for the utility values). The Friedman test, a nonparametric test for related samples, was used to test for differences in utility values between the perspectives of husbands, wives, and couples. Racial/ethnic differences in utilities were also explored by using the Kruskal-Wallis H test, a nonparametric version of ANOVA. 29 To more fully describe intracouple differences, we determined the percentage of couples in which the husband's utility was less than, the same as, or greater than the wife's utility. Finally, to examine the degree of association between perspectives, Spearman rank-order correlation coefficients (rho coefficients) were calculated. All of the analyses were carried out with SPSS for Windows, version 11 (SSPS Inc., Chicago, Ill).
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RESULTS
Characteristics of the Sample
The sociodemographic characteristics of the 168 couples are given in Table 2 . Husbands were on average 4 years older than their wives, and 17.9% of the husbands were 65 years of age or older. For 149 couples (88.7%), the husband and the wife reported the same race/ethnicity. Educational attainment and annual income was varied among the participants; more than 50% of them were currently employed. The couples had been married an average of 24 years, with a range of 1 to 51 years. Nearly half of the husbands (48.8%) reported having been tested for prostate cancer with PSA in the past, although only 25% indicated being tested every year. A family history of prostate cancer was reported by 17.3% of the husbands. Figure 1 gives boxplots of the time trade-off utilities for each health state by perspective (see the Appendix for the descriptive statistics on the health-state distributions). Each boxplot depicts the median value (the horizontal line within the box), the 25th and 75th percentiles (the lower and upper borders of the box, respectively), and the range of scores (the lines extending above and below the box).
Utilities for Treatment Complications and Metastatic Cancer
Several patterns are apparent from the aggregate data depicted in Figure 1 . First, for each health state considered, husbands reported lower utilities than did their wives, while the couples' utilities fell at a point in-between (all comparisons were significant at P < .01 using the Friedman test). Second, for partial and complete impotence and for mild-to-moderate incontinence, the median utility value for the wives was 1.00, indicating that most wives were not willing to trade away any time (of their husbands' life expectancy) to avoid these treatment complications. Utility values of 1.00 were observed among 61.9% of wives for partial impotence, among 53.6% for complete impotence, and among 57.7% for mild-to-moderate incontinence. In general, the variability in the utilities was far less for the wives than for the husbands.
The largest absolute differences in median utilities between husbands and wives were observed for severe incontinence (0.19), hormonally refractory prostate cancer (0.18), rectal injury (0.16), hormonally responsive prostate cancer (0.15), and complete impotence (0.14). For the 2 impotence states and mild-to-moderate incontinence, the couples' utilities were more similar to those of the husbands. In contrast, for the more severe health states, including urethral stricture and the two metastatic cancer states, the couples' utilities were more similar to those of the wives.
Overall, there was a pattern in which the utilities were lower for the more severe treatment complications and for hormonally refractory prostate cancer, for which pain is a concern; the range of values for these states was far greater as well. The median utilities for hormonally refractory prostate cancer were 0.50 for husbands and 0.68 for wives, representing an absolute difference of 0.20 and 0.18, respectively, when compared to the closest values for rectal injury. Table 3 summarizes the utility data by showing the percentage of husband-and-wife pairs whose utilities were the same or different. For most couples (55.6%), the husband's utilities were lower than the wife's. In fact, partial impotence (48.2%) and urethral stricture (48.5%) were the only states for which the husband's utilities were lower than the wife's in fewer than half of the couples. The health The only difference across racial/ethnic groups was in the utility for hormonally refractory prostate cancer from the couple's perspective; African-American couples had higher utilities (median = 0.90) than did white (median = 0.63) or Mexican-American (median = 0.50) couples ( χ 2 (2) from Kruskal-Wallis H = 7.47; P < .05).
Concordance Between Perspectives
Concordance of the utility values across the various perspectives was examined by using Spearman rank-order correlation coefficients. Table 4 shows a low correlation between husbands' and wives' time trade-off utilities, with coefficients ranging from 0.04 to 0.19. Similarly, there were modest to strong correlations between the perspectives of the wives and of the couples (range, 0.34 to 0.43). In contrast, there were consistently larger correlations between the husbands' utilities and those of the couples (range, 0.58 to 0.73). For each health state, the association with the couples' utilities was slightly greater for the husbands' than for the wives' perspectives. No racial/ethnic group differences were observed.
DISCUSSION
Our study demonstrates that male primary care patients who are candidates for prostate cancer screening have preferences for the outcomes of prostate cancer treatment and quality of life with advanced prostate cancer that differ from the preferences of their wives. Generally, the husbands evaluated these health states as being far worse than did the wives. Many of the wives would not trade any (of their husband's) quantity of life for quality of life when impotence and mild-to-moderate incontinence were considered. Most husbands indicated that they would be willing to trade some longevity to avoid these complications. The outcome rated most negatively by both husbands and wives was life with advanced prostate cancer that is refractory to hormonal treatment. When preferences were evaluated individually for each husband and wife pair, there was little agreement between the perspectives. When preferences were determined jointly, both partners influenced the final preference.
The utilities for impotence and incontinence that were obtained from the couples in our study were remarkably similar to those obtained in studies of male prostate cancer patients after treatment. The mean utilities from the perspective of couples in our study were 0.91 for partial impotence and 0.84 for complete impotence (Appendix). In a study of 209 radical prostatectomy patients, the utility for men reporting that sexual function had been at least a small problem for them in the past month was 0.87. 31 A second cohort study of 50 prostate cancer survivors yielded a utility for men reporting current sexual dysfunction of 0.90. 32 Both of these studies used the same time trade-off method we used for our utility assessment. Similarly, Krahn et al. 33 used the UCLA Prostate Cancer Index 34 to stratify prostate cancer patients' preferences by degree of sexual dysfunction. Utilities assessed by the standard gamble method for men in the lower (poorer function) quartile and upper (better function) quartile of sexual function scores were identical to those observed from the couples' perspective for complete impotence and partial impotence, respectively. In our study, the mean utilities from the perspective of couples were 0.89 for mild-to-moderate incontinence and 0.79 for severe incontinence. A utility of 0.89 has been observed among prostate cancer patients reporting current urinary problems. 32 Utilities from the Krahn et al. study 33 were 0.79 for men scoring in the lower (poorer function) quartile of urinary function and 0.87 for men scoring in the upper (better function) quartile. Altogether, these findings suggest that the couples' preferences may more closely approximate the experiences of prostate cancer patients who have treatment-related complications. It is noteworthy that in our study the utilities of husbands and wives for impotence and incontinence varied by severity of the condition. Previous research on the quality of life of prostate cancer patients has shown that generic measures tend to miss some key determinants of functioning, including sexual, urinary, and bowel dysfunction. 24 In a decision analysis by Krahn et al. 10 the model included impotence and incontinence stratified by severity of dysfunction. Therefore, there is good evidence supporting the importance of considering not only patients' preferences for these health states but also of considering the degree of dysfunction. Many studies have shown that sexual functioning after treatment for prostate cancer is very important to men, and our study supports that finding from the perspective of screening candidates. Erectile dysfunction is related to poorer general health perceptions and greater role limitations in prostate cancer patients. 35 In a Swedish study of prostate cancer patients and similarly aged men from the general population, most men reported being distressed by their waning sexual capacity. 36 Yet, about 1 in 5 men were not willing to risk their current sexual functioning for a treatment that could improve life expectancy, while 2 in 5 would accept treatment unconditionally. For the remainder, treatment acceptance was related to the potential length of prolonged life. The importance of sexual functioning for many men cannot be overstated. In a classic study of the trade-offs between quality and quantity of life, Singer et al. 37 demonstrated that some men will choose treatment options with a shorter-term survival benefit if the chances of maintaining sexual potency are greater. The findings from our study are consistent with those of other studies that used qualitative methods to investigate couples' treatment decision-making processes for prostate cancer 38 and their adjustment to hormonal treatment. 18, 19 In these studies, sexual dysfunction was considered by husbands to be a highly significant complication of treatment. In our study, husbands consistently associated greater disutility with each health state than did wives. Contradictorily, studies of spouses of cancer patients have shown that they experience greater distress than do the patients themselves. One to two years after diagnosis and treatment, about half of husbands and three quarters of wives experience some degree of general distress about the cancer. 20 Spouses of prostate cancer patients in particular experience greater psychological problems, such as worry and tension, and more frequently report problems with insomnia and fatigue than do their patient-husbands. 39 Similar patterns have been found for spousal adjustment to colon cancer. 40 In studies of breast cancer and prostate cancer, partners have been found to overestimate the distress experienced by the patient. 41, 42 This paradoxical finding therefore lends support to the need to collect preferences from spouses whose partners are prostate cancer patients experiencing treatment complications or living with advanced disease. This finding may also underscore the core issue of spouses' willingness to trade quantity of life with their partner for quality of life. The couple's relationship can have a wide-ranging impact on prostate cancer survival. Although one provocative study of a large Norwegian birth cohort showed an excess incidence of prostate cancer in married men, their survival was favorably affected by their marital status. 43 The higher incidence of prostate cancer among married men may be explained by the role of the spouse in encouraging early detection. Interestingly, unmarried men regain sexual and urinary functioning at higher rates than do married men following radical prostatectomy. 25 There is consistent evidence that treatment for cancer can have a significant impact on a couple's relationship. Studies of the long-term impact of treatment for testicular cancer on the marital relationship have shown that most couples adjust well and report that their relationship is strengthened as a result of experiencing the disease. In a study of adjustment to prostate cancer treatment in men treated with radiation therapy, high levels of marital satisfaction were reported. 41 On the other hand, studies of men treated hormonally for prostate cancer have shown that, in many couples, both husbands and wives avoid discussing treatment complications and quality-of-life issues. 18, 19 During our assessments of preferences with regard to hormonally refractory prostate cancer, several wives indicated that they did not want their husbands to suffer. Their concern was reflected in the overall lower utility values for this health state. Husbands also indicated that hormonally refractory prostate cancer had the greatest disutility among the states considered in this study. Concern about pain 20 and the chances of a prolonged battle with progressive disease are particularly distressing for patients with cancer. Bennett et al. 44 compared time trade-off utilities for metastatic prostate cancer from 3 perspectives: those of urologists, those of patients with localized disease, and those of patients with metastatic disease. The 2 groups of patients associated the greatest disutility with the state characterized by the severe pain and fatigue associated with late progression of the disease. Interestingly, physicians overall had utility values that were higher than those of patients. Our study has several important limitations. The time trade-off method can be problematic for patients who are unwilling to trade time based on personal values, thus indicating no disutility for a health state. 45 This bias would likely result in higher utility values and less variability than might otherwise be observed. Given the variability in the utility values we observed, this bias only reinforces our conclusions. It could be argued that preferences for different health states are best considered when elicited from patients and spouses who are actually experiencing a particular health state. 21 The scenarios we evaluated were largely hypothetical. This issue cannot be fully addressed empirically, but it would be important to examine the preferences of couples experiencing a health state and compare them to those of a screening population. Finally, the mean age of the men in this study was 56 years, and they represent a younger cohort than men typically diagnosed with prostate cancer. Utilities from this cohort may be different than utilities expected from an older group of men with prostate cancer. Deber et al. 46 have noted that involving patients in treatment decisions is more common than involving patients in screening decisions. The involvement of spouses in treatment decisions is also common and is encouraged when men are to be treated for prostate cancer. 38 Nevertheless, involving spouses in screening decisions is not a widespread practice and will require a shift in how preventive health care services are delivered for conditions in which the best strategy is uncertain. Screening decisions, including those relevant to prostate cancer, need not be made immediately, and there is an opportunity to involve others who might be invested in the outcome. Decision aids that clarify the values for the patient and his spouse can be used to facilitate this process. 47 Further studies should consider whether a couple's communication during and after treatment would be improved if the wife was more actively involved and informed about the screening decision. 
APPENDIX
